Ultrastructural features of a human neuroblastoma cell line treated with retinoic acid.
This report examines the morphological changes that occur in a line of human neuroblastoma cells (LA-N-5) following treatment with retinoic acid, in vitro. The results demonstrate that retinoic acid induces pronounced differentiation of these cells. Perikarya aggregate into tight clusters and extend long processes that are frequently fasciculated. Growth cones appear at the ends of these processes. Transmission electron microscopy reveals that after 10 days of treatment these long neurites give rise to varicosities which contain clusters of large dense-core vesicles and smaller clear vesicles. After 18 days of treatment the cultures cease to differentiate further. The pattern of neurite outgrowth is very complex by this point and the frequency of growth cones and vesicle-containing varicosities is greatly increased compared with shorter treatments. Most of these varicosities contain a mix of large dense-core vesicles and smaller clear vesicles and in some profiles the clear vesicles are round while in others they are pleomorphic. Despite this increase in the number of vesicle-containing profiles no membrane specializations were seen that resemble mature synapses. The present results demonstrate that retinoic acid can produce morphological changes in these cells in culture, and that these changes closely mimic those of normal differentiating neurons in culture. Considered with previous studies, these findings suggest that this cell line might provide a useful model system for studying neural differentiation.